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(54) Aperture grille with vibration damping means 


• (57) The aperture grille can suppress vibrations of 
a flat grille without marring the appearance of a screen 
by not arranging damper lines inside an effective screen 
region of a cathode-ray tube. A pair of damper members 
(130A) and (130B) for damping the vibrations of a flat 
grille (110) are provided in upper and lower regions of 
the flat grille (110) outside an effective screen region of 
a cathode-ray tube. The damper members (130A) and 
(130B) are supported under a given tension by support 


members (132) and (134) mounted on second frames 
(1 24A) and (1 24B) of a frame member, thereby keeping 
pressure contact with the surface of the flat grille (110). 
Because the damper members (130A) and (130B) are 
not exposed to the effective screen region of the cath- 
ode-ray tube, the damper members (130A) and (130B) 
are out of sight from the front side of the screen, thus 
suppressing the vibrations of the flat grille (110) without 
marring the appearance of the screen. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an aperture 
grille used in a Trinitron colour cathode-ray tube. 
[0002] A related art Trinitron colour cathode-ray tube 
includes a single electron gun for emitting RGB electron 
beams, a stripe phosphor screen, and an aperture grille 
as a colour separating mechanism. 
[0003] The aperture grille is provided in the cathode- 
ray tube so as to be opposed to the stripe phosphor 
screen provided on the inner surface of a front panel 
with a given space defined between the aperture grille 
and the phosphor screen, thereby leading the electron 
beams emitted from the electron gun to the phosphor 
screen. 

[0004] FIG. 1 is a perspective view showing the con- 
figuration of such a related art aperture grille. 
[0005] The aperture grille has a flat grille 10 formed 
with vertical stripes of slits 1 2 and line electrodes 1 4 by 
etching or the like of a soft steel sheet, and a steel frame 
member 20 to which the flat grille 10 is connected by 
welding or the like under a given tension. 
[0006] The frame member 20 has a pair of first frames 
22A and 22B connected to the vertical opposite ends of 
the flat grille 10 corresponding to the longitudinal oppo- 
site ends of the slits 1 2, and a pair of second frames 
24A and 24B connected to the horizontal opposite ends 
of the first frames 22A and 22B so as to extend between 
the first frames 22A and 22B. 

[0007] Two damper lines 16A and 16B are provided 
on the surface of the flat grille 10 so as to extend in a 
direction perpendicular to the slits 1 2. 
[0008] The damper lines 16Aand 16B function to sup- 
press resonance of the flat grille 10 due to forced vibra- 
tion by an external force. The damper lines 1 6A and 1 6B 
are supported under a given tension by two pairs of 
spring members 26 mounted on the second frames 24A 
and 24B, thereby keeping contact with the line elec- 
trodes 14 of the flat grille 10. 

[0009] In the related art aperture grille mentioned 
above, however, the damper lines 16A and 16B are lo- 
cated on a substantially central portion of the flat grille 
10 in respect of its vertical direction. Accordingly, a part 
of each of the damper lines 16A and 16B is located in- 
side an effective screen region of the cathode-ray tube. 
[0010] As a result, there is a possibility that the damp- 
er lines 16Aand 16B may come into sight from the front 
side of the screen, thus marring the appearance of the 
screen. 

SUMMARY OF THE INVENTION 

[001 1] It is accordingly an object of the present inven- 
tion to provide an aperture grille which can suppress vi- 
brations of the flat grille without marring the appearance 
of the screen by not locating the damper lines inside the 
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effective screen region of the cathode-ray tube. 
[0012] According to the present invention, there is 
provided in an aperture grille for a cathode-ray tube, 
having a flat grille as an electrode sheet formed with ver- 
tical stripes of slits and line electrodes, and a frame 
member to which said flat grille is connected under a 
given tension; the improvement comprising a damper 
member exposed to a region of said flat grille outside 
an effective screen region of said cathode-ray tube and 
kept in contact with said flat grille to suppress vibrations 
of said flat grille. 

[0013] With the above configuration of the aperture 
grille according to the present invention, vibrations of 
the flat grille due to forced vibration by an external force 
can be suppressed by the damper member kept in con- 
tact with the flat grille, thus preventing resonance of the 
flat grille. Furthermore, the damper member is out of 
sight from the front side of the screen of the cathode- 
ray tube, because the damper member is provided in a 
region of the flat grille outside the effective screen region 
of the cathode-ray tube. Accordingly, vibrations of the 
flat grille can be suppressed without marring the appear- 
ance of the screen. 


25 BRIEF DESCRIPTION OF THE DRAWINGS 


[0014] FIG. 1 is a perspective view showing a related 
art aperture grille. 

[0015] FIG. 2 is a perspective view showing a pre- 
ferred embodiment of the aperture grille according to the 
present invention. 

[0016] FIG. 3 is an elevational view of a part of the 
aperture grille shown in FIG. 2. 
[0017] FIG. 4 is a side view of a part of the aperture 
grille shown in FIG. 2. 

[0018] FIG. 5 is a graph showing the results of meas- 
urement of the vibration damping effect of the aperture 
grille shown in FIG. 2 in comparison with the related art. 
[0019] FIG. 6 is a schematic view showing the config- 
uration of a measuring system for obtaining the meas- 
ured results shown in FIG. 5. 

[0020] FIG. 7 is a table showing the results of meas- 
urement of the vibration damping effect of the aperture 
grille shown in FIG. 2 as obtained by a method different 
from the method shown in FIG. 5 in comparison with the 
related art. 

[0021] FIG. 8 is a table showing the results of meas- 
urement of the vibration damping effect of the aperture 
grille shown in FIG. 2 as obtained by a method different 
from the methods shown in FIGS. 5 and 7 in comparison 
with the related art. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] A preferred embodiment of the aperture grille 
according to the present invention will now be de- 
scribed. 
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[0023] FIG. 2 is a perspective view showing a pre- 
ferred embodiment of the aperture grille according to the 
present invention. FIG. 3 is an elevational view of a part 
of the aperture grille shown in FIG. 2, and FIG. 4 is a 
side view of a part of the aperture grille shown in FIG. 2. 
[0024] The aperture grille has a flat grille 110 formed 
with vertical stripes of slits 112 and line electrodes 114 
by etching or the like of a soft steel sheet, and a steel 
frame member 1 20 to which the flat grille 1 1 0 is connect- 
ed by welding or the like under a given tension. 
[0025] The frame member 120 has a pair of first 
frames 122A and 122B connected to the vertical oppo- 
site ends of the flat grille 110 corresponding to the lon- 
gitudinal opposite ends of the slits 1 1 2, and a pair of sec- 
ond frames 1 24A and 1 24B connected to the horizontal 
opposite ends of the first frames 122 A and 122B so as 
to extend between the first frames 122A and 122B. 
[0026] The frame member 1 20 is mounted in a funnel 
of a cathode-ray tube through a spring member not 
shown, and the aperture grille is spaced a given dis- 
tance from a stripe phosphor screen of the cathode-ray 
tube. 

[0027] The aperture grille is provided with a pair of 
damper members 1 30A and 1 30B exposed to upper and 
lower regions of the flat grille 110 outside an effective 
screen region a of the cathode-ray tube and kept in con- 
tact with the flat grille 1 1 0 to suppress vibrations thereof. 
[0028] The damper members 130A and 130B are 
formed as metal strips extending along the vertical op- 
posite ends of the flat grille 110 so as to cover the lon- 
gitudinal opposite ends of the slits 112. 
[0029] The metal strips may be provided by stainless 
steel, steel, aluminum alloy, or any other metal strips, or 
by surface-treated metal strips. Each metal strip has a 
thickness ranging from 0.01 mm to 0.1 mm. 
[0030] The damper members 130A and 130B are 
supported under a given tension by two pairs of support 
members 132 and 134, respectively, provided on the 
horizontal opposite ends of the flat grille 110. 
[0031] The support members 1 32 and 1 34 are formed 
as leaf springs having base ends fixed by welding or the 
like to the side surfaces of the second frames 1 24A and 
124B, respectively, and front ends extending to a posi- 
tion exposed to the flat grille 110. 
[0032] The damper member 1 30A is connected at its 
opposite ends to the front ends of the support members 
1 32 by welding or bonding. Similarly, the damper mem- 
ber 130B is connected at its opposite ends to the front 
ends of the support members 1 34 by welding or bond- 
ing. 

[0033] The damper members 130A and 130B are 
stretched on the surface of the flat grille 110 under a 
given tension by the spring forces of the support mem- 
bers 1 32 and 1 34, thereby keeping contact with the flat 
grille 110 under a given contact pressure. 
[0034] With the above configuration of the aperture 
grille, vibrations of the flat grille 110 due to forced vibra- 
tion by an external force can be suppressed by fictional 


forces of the damper members 130A and 130B kept in 
contact with the flat grille 110, thus preventing reso- 
nance of the flat grille 110. 

[0035] Furthermore, the damper members 1 30A and 
s 1 30B are out of sight from the front side of the screen 
of the cathode-ray tube, because they are provided in 
the upper and lower regions of the flat grille 1 1 0 outside 
the effective screen region a of the cathode-ray tube. 
[0036] Accordingly, vibrations of the flat grille 1 1 0 can 
10 be suppressed without marring the appearance of the 
screen. 

[0037] The vibration damping effect of the aperture 
grille having the damper members 130A and 130B will 
now be described with reference to measured results. 

75 [0038] FIG. 5 is a graph showing the results of meas- 
urement of the amplitude of vibrations of the line elec- 
trodes in the case of applying forced vibration to the 
cathode-ray tube (CRT) in comparison with the related 
art, and FIG. 6 is a schematic view showing the config- 

20 u ration of a measuring system for the measurement. 
[0039] As shown in FIG. 6, a cathode-ray tube 200 as 
a subject to be measured is incorporated in a TV set 
210. The TV set 210 is fixedly placed on a bed 220. 
Forced vibration is applied from an external vibrator 230 

25 to the TV set 210. 

[0040] A SWEEP-SIN wave signal of 10 Hz to 1000 
Hz is supplied from a SIN wave signal generator 240 to 
the vibrator 230, and a vibrational force (N) by the vibra- 
tor 230 according to this signal is detected by a force 

30 sensor 250 provided on the TV set 21 0. 

[0041] The cathode-ray tube 200 used for this meas- 
urement is a cathode-ray tube having a transparent front 
panel without a coating of phosphor. The amplitude of 
vibrations of the line electrodes is measured from the 

35 outside of the front panel by using a microscope. 

[0042] Referring to FIG . 5, reference symbol T shows 
a sample obtained in the case that the above measure- 
ment was carried out in the condition of no dampers, 
and reference symbol • shows a sample obtained in the 

40 case that the above measurement was carried out in the 
condition where the damper lines 16A and 16B in the 
related art shown in FIG. 1 were provided. 
[0043] In contrast, reference symbol ■ shows a sam- 
ple obtained in the case that the above measurement 

45 was carried out in the condition where the damper mem- 
bers 130A and 130B in the preferred embodiment 
shown in FIG. 2 were provided. More specifically, a 
spring stainless steel sheet having a thickness of 1 0aem 
and a width of 15 mm was used as each of the damper 

so members 130A and 130B. Further, a 71cm (28-inch) 
cathode-ray tube was used for the above measurement 
shown in FIG. 5. 

[0044] It is apparent from FIG. 5 that the damper 
members 130Aand 130B in the preferred embodiment 
55 have a vibration damping effect similar to that of the 
damper lines 16A and 16B in the related art. 
[0045] FIG. 7 shows the results of measurement of a 
damping time from the time a hammer shock was ap- 
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plied to the cathode-ray tube incorporated in the TV set 
to vibrate it to the time the vibrations of the aperture grille 
came out of sight from the front side of the screen in 
comparison with the related art. The cathode-ray tube 
used for the measurement shown in FIG. 7 was a 51 cm s 
(20-inch) cathode-ray tube. 

[0046] As shown in FIG. 7, the damping time in the 
case of no dampers is 320 seconds, whereas the damp- 
ing time both in the case of providing the damper lines 
16A and 16B in the related art and in the case of pro- 10 
viding the damper members 130Aand 130B in this pre- 
ferred embodiment is 8 seconds. 
[0047] Thus, it is understood also from these meas- 
ured results that the damper members 130A and 130B 
in this preferred embodiment have a vibration damping 15 
effect similar to that of the damper lines 1 6A and 1 6B in 
the related art. 

[0048] FIG. 8 shows the results of measurement of a 
sound level where the cathode- ray tube incorporated in 
the TV set was vibrated by SWEEP-SIN waves of 10H2 20 
to 1000 HZ generated from a built-in speaker and the 
vibrations of the aperture grille came into sight from the 
front side of the screen in comparison with the related 
art. The cathode-ray tube used for the measurement 
shown in Fl G. 8 was a 71 cm (28-inch) cathode-ray tube. 25 
[0049] As shown in FIG. 8, the vibrations appear at a 
sound level of 10% in the case of no dampers. In con- 
trast, the vibrations appear at a sound level of 80% both 
in the case of providing the damper lines 16A and 16B 
in the related art and in the case of providing the damper 30 
members 1 30A and 1 30B in this preferred embodiment. 
[0050] Thus, it is understood also from these meas- 
ured results that the damper members 1 30 A and 1 30 B 
in this preferred embodiment have a vibration damping 
effect similar to that of the damper lines 1 6A and 1 6B in 35 
the related art. 

[0051] Consequently, in comparison with the related 
art, this preferred embodiment can exhibit a similar vi- 
bration damping effect and can effectively eliminate the 
defect in the related art in respect of the appearance of 40 
the screen, thereby contributing to the improvement in 
quality of a cathode-ray tube. 

[0052] While the damper members are arranged 
along the vertical opposite ends of the flat grille corre- 
sponding to the longitudinal opposite ends of the slits in 45 
the above preferred embodiment, the damper members 
may be arranged along the horizontal opposite ends of 
the flat grille corresponding to the lateral opposite ends 
of the slits. 

[0053] While each damper member is in the form of so 
strip in the above preferred embodiment, it may be in 
the form of wire or coil spring. Further, each damper 
member may be formed of any materials such as elastic 
materials, heat-resistant polymeric materials, and inor- 
ganic materials. ss 
[0054] Further, the mounting structure for the damper 
members is not limited to that shown, but any structure 
capable of making contact of the damper members with 


857 A2 6 

the flat grille under a given tension may be adopted. For 
example, the damper members may be fixed to the first 
frames or the flat grille directly or through support mem- 
bers by welding or bonding. 


Claims 

1 . In an aperture grille for a cathode-ray tube, having 
a flat grille (110) as an electrode sheet formed with 
vertical stripes of slits (112) and line electrodes 
(1 1 4), and a frame member (1 20) to which said flat 
grille is connected under a given tension; the im- 
provement comprising a damper member (130A, 
130B) exposed to a region of said flat grille (110) 
outside an effective screen region of said cathode- 
ray tube and kept in contact with said flat grille (110) 
to suppress vibrations of said flat grille (110). 

2. An aperture grille according to claim 1 , further com- 
prising a pair of support members (132, 134) pro- 
vided on said frame member (1 20) for supporting 
said damper member (130A, 130B) under a given 
tension parallel to the surface of said flat grille (110). 

3. An aperture grille according to claim 1 , wherein said 
damper member comprises a pair of damper mem- 
bers (132, 134) extending along the vertical oppo- 
site ends of said flat grille (110) so as to cover the 
longitudinal opposite ends of said slits (112). 

4. An aperture grille according to claim 1, wherein said 
damper member comprises a pair of damper mem- 
bers extending along the horizontal opposite ends 
of said flat grille (110) corresponding to the lateral 
opposite ends of said slits (112). 

5. An aperture grille according to claim 1 , wherein said 
damper member (1 30A, 1 30B) is in the form of strip, 
wire, or coil spring. 

6. An aperture grille according to claim 1 , wherein said 
damper member (1 30A, 1 30B) is formed of an elas- 
tic material, metallic material, heat-resistant poly- 
meric material, or inorganic material. 

7. An aperture grille according to claim 1 , wherein said 
damper member (1 30A, 1 30B) is fixed to said frame 
member (120) by welding or bonding. 

8. An aperture grille according to claim 1 , wherein said 
damper member (130A, 130B) is fixed to said flat 
grille (110) by welding or bonding. 

9. An aperture grille according to claim 1 , wherein said 
frame member (1 20) comprises a pair of first frames 
(122A, 122B) connected to the vertical opposite 
ends of said flat grille (110) corresponding to the 
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longitudinal opposite ends of said slits (112) and a 
pair of second frames (124A, 124B) connected to 
the horizontal opposite ends of said first frames 
(122A, 122B) so as to extend between said first 
frames (122A, 122B). 
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VIBRATIONAL FORCE (N) 


T; NO DAMPERS 

• ; PRIOR ART (FIG. I ) 

■ ; PREFERRED EMBODIMENT OF 
THE INVENTION (FIG. 2) 
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KIND OF DAMPERS 

DAMPING TIME (SEC) 

NO DAMPERS 

320 

PRIOR ART (FIG. I ) 

8 

PREFERRED EMBODIMENT 
OF THE INVENTION 
(FIG.2) 

8 

MEASURED WITH 51CM (20-INCH) CRT 

F I G. 8 

KIND OF DAMPERS 

SOUND LEVEL 

NO DAMPERS 

10% 

PRIOR ART (FIG.1 ) 

80% 

PREFERRED EMBODIMENT 
OF THE INVENTION 
(FIG.2) 

80% 


MEASURED WITH 71 CM (28-INCH) CRT 
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